A re-examination of the herbarium material has allowed to describe a new species, Corbichonia exellii, occurring in Southern Africa (Angola, Namibia and South Africa). C. exellii represents the third species in the genus. Morphological differences between all three Corbichonia species (C. decumbens, C. rubriviolacea, and C. exellii) are provided. The description of the genus is defined using the newly discovered characters (reproductive features). The taxonomy of all Corbichonia species (synonyms included) is provided, as well as maps for all species. The lectotypes of Orygia decumbens (basionym of Corbichonia decumbens) and O. mucronata (synonym of C. decumbens) are designated on specimens preserved, respectively, at BM and K. The genus Corbichonia, recently placed in Lophiocarpaceae, is markedly different from the core genus Lophiocarpus on the basis of embryological, morphological and carpological characters, and deserves further investigation concerning its taxonomic status.
Introduction
The genus Corbichonia Scopoli (1777: 264) belongs to the order Caryophyllales Juss. ex Bercht. & J. Presl, but its systematic position was unstable for a long time. Previously, Corbichonia was included within Aizoaceae Martinov [e.g., Pax 1889 , Pax & Hoffmann 1934 (sub Orygia Forsskål (1775 ), Hauman 1951 , Adamson 1958 , Jeffrey 1960 , Nazir 1973 or Molluginaceae Bartl. (Fenzl 1836 , Harvey & Sonder 1860 , Endress & Bittrich 1993 , Hofmann 1973 , 1994 , Sivarajan 1988 , Pullaiah 2003 having some morphological similarities in the reproductive characters with both families. Recently, the separate position of Corbichonia from Aizoaceae or Molluginaceae was discovered on the basis of molecular data, and it was placed in the so-called 'Globular Inclusion' clade as a sister group to Lophiocarpus Turczaninow (1843: 55) (Cuénoud et al. 2002) . The latter genus forms its own family Lophiocarpaceae Doweld & Reveal (2008: 416) , which now consists of two genera: core genus Lophiocarpus and Corbichonia automatically included in this family (Schäferhoff et al. 2009 , Brockington et al. 2013 .
Corbichonia unites glaucous, almost glabrous annual or perennial herbs, sometimes with a basally lignified stem; with alternate, shortly-petiolate leaves with broad (obovate, ovoid or oblong) blades terminating in a short tip; bracteose inflorescences; 5 green sepals and numerous petals of staminodial origin; 10-20 normally developed stamens; 5 episepalous carpels bearing a dehiscent loculicidal capsule with many seeds. Only two Corbichonia species are known so far. The annual or short-leaved perennial Corbichonia decumbens (Forsskål 1775: 103) Exell (1935: 80) has an extended distribution pattern in the tropical (mostly arid) regions of Africa, Arabia and Indian subcontinent (Nazir 1973 , Ghazanfar & Fisher 1998 . The second species [C. rubriviolacea (Friedrich in Suessenguth et al. 1953: 340) C. Jeffrey (1960: 235) ] is a perennial herb that is clearly distinguished by smaller leaves (up to 2.5 cm) and flowers, with records in southwest Africa (sub Orygia rubriviolacea Friedrich in Suessenguth et al. 1953: 340) . Specimens of Corbichonia decumbens that have been examined are different in some characters (especially leaf shape and seed-coat ornamentation) and require further investigation.
The main goals of the present study are (1) to examine the taxonomy and chorology of Corbichonia, with the description of a new species from Southern Africa, and (2) to reveal all possible differences between Lophiocarpus and Corbichonia as genera now combined in Lophiocarpaceae.
Material and Methods
The review of the material was undertaken in the herbaria B, BM, E, H, K, HUJ, LE, MHA, MW, P   1   , UZH   2 , W (acronyms follow Thiers 2014+). The specimens examined were used for the mapping of the distribution patterns of all Corbichonia species (see Appendix) . The seed surface of genus representatives was observed using SEM (JSM-6380, JEOL Ltd., Japan) at 15 kV after critical-point drying and sputtercoating with gold-palladium. The anatomical crosssections of the seeds were made by hand.
Taxonomic treatment
Corbichonia Scopoli (1777 : 264) ≡ Axonotechium Fenzl (1836 .
Holotype:-Corbichonia decumbens (Forsskål 1775 : 103) Exell (1935 .
Description:-Branched annual or perennial herbs (sometimes suffruticose) up to 70 cm, with glabrous or scarcely pubescent, angular or rounded stems; leaves alternate, exstipulate, shortly-petiolate, orbicular, obovate, ovoid or oblong, usually fleshy and glaucous or greyish; inflorescence bracteose, monochasial, branched; sepals 5, free, with whitish or lilac margins; petals (staminodial origin) 15-30, pink, lilac or rarely white; 10 to 20 normally developed stamens located in two (alternisepalous and antisepalous) whorls; stylodia 5, free and long; ovary superior, 5-locular; fruit a loculicidal capsule with the central column and accrescent septae; seeds 20-50, reniform, shiny, black, 1-1.2 mm long, with small hyaline funicular aril; seed-coat testa hard, 50-65 µm thick, with radial furrows, its outer (periclinal) cell walls convex, with obliquely oriented stalactites, with or without cylindrical outgrowths at the top, anticlinal walls warty; tegmen thin, up to 4 µm, 1-2-layered, with bar-thickening walls; embryo annular; perisperm abundant.
Notes:-Corbichonia was described by Scopoli (1777) who listed "Orygia decumbens" without transferring this species into the established genus, and the combination Corbichonia decumbens (Forsskål) Scopoli cannot be accepted (art. 35.2 of ICN, McNeill et al. 2012) . The description of the genus Orygia Forsskål (1775: 103) is clearly based on Orygia portulacifolia Forsskål (1775: 103) with sepals consisting of two segments, and a three-loculicidal capsule that is peculiar to the genus Talinum Adanson (1763: 245) . O. portulacifolia was later transferred to the genus Talinum [T. portulacifolium (Forsskål) Ascherson ex Schweinfurth (1896: 172) ]. The genus Orygia with the lectotype O. portulacifolia (Exell, 1935) is thus synonymized with the genus Talinum.
Here the description of Corbichonia is improved with two details: (1) the number of staminodial petals can reach 30 (not only 20 according to all earlier descriptions), and (2) the cells of seed-coat testa have cylindrical outgrowths only in C. decumbens (Hassan et al. 2005) , and they are absent in both C. exellii sp. nova and C. rubriviolacea.
The seeds of Corbichonia species are typical for the core Caryophyllales (for more see Sukhorukov et al. 2015) , with hard seed-coat testa, thin tegmen with cells having bar-thickened walls, annular embryo and copious perisperm. Three species in Africa and Asia; all species are found in southwest Africa. (Forsskål 1775 : 103) Exell (1935 . (Fig. 1 A-B 2. Corbichonia rubriviolacea (Friedrich in Suessenguth et al. 1953: 340) C. Jeffrey (1960: 235) . (Fig. 1 C-D Notes:-The specimens matching C. rubriviolacea were earlier observed by Dinter (1924) who pointed out that the flowers are relatively small (approximately 15 mm in diameter). He was not able to provide more details on the taxonomy of these specimens due to the lack of other reproductive characters for comparison purposes. (Fig. 3) .
Corbichonia decumbens

Corbichonia exellii
Description:-Plants up to 50 cm, very branched from the base; insignificantly lignified white perennial stems bearing angular, upright or ascending annual shoots (Fig. 4A ) that are glabrous or sometimes can be covered with solitary simple and short-stalked glandular hairs; all leaves fleshy, glaucous, cuneate, apex shortly mucronate; lowermost leaves obovate, 3.0-7.0 × 1.5-3.0 cm, middle and upper leaves oblong or ovoid (Fig. 4B) , with shortened vegetative shoots in their axils; inflorescences monochasial looking umbel-like (Fig. 4C) ; sepals approximately 4 mm, slightly accrescent (to 6 mm) in fruit; 20-30 petal-like staminodia (Fig. 4D) , mauve or pink; stamens 20 or more, anthers white; capsule orbicular, 6-7 mm in diameter, papery; seeds numerous, 1.0-1.2 mm, reniform; testa cells without papilla-like elongations (Fig. 5 G, H, I ). Etymology:-The species is named after A.W. Exell (1901 Exell ( -1993 , an expert in South African flora. Comments:-The new species was previously identified as C. decumbens, e.g. the above mentioned Angolan specimens (by Conçalves 1970) . From both C. decumbens and C. rubriviolacea, the new species differs by narrower (oblong or ovoid) leaves and more compact (umbel-like) inflorescence. From morphologically similar C. decumbens, the new species is also distinguished by the seeds with the absence of cylindrical elongations of the testa cells, and both C. exellii and C. rubriviolacea share the similar seed ultrasculpture ( Fig. 5 ; see also the Table 1 ). The distribution area of C. exellii is restricted to Southern Africa (Fig. 6) , with the majority of locations from Angola and Namibia. 
Discussion
Notes on the composition of Lophiocarpaceae family
The reproductive features (especially the flower and fruit characters) are of special importance to understand the higher-level systematics based on molecular phylogeny (Endress & Matthews 2012) . In the last decade many species of Caryophyllales have been intensively studied in relation to their reproductive structures, as well as flower and fruit evolution, with a view to improving the morphological delimitation of the higher-level taxa within the Caryophyllales (Brockington et al. 2009 , Ronse de Craene 2007 , Kadereit et al. 2010 , Greenberg & Donoghue 2011 , Sukhorukov & Zhang 2013 , Sukhorukov et al. 2015 . It seems that some genera previously merged together as relatives [Macarthuria Hügel ex Endlicher (1837: 11) and Corbichonia (see for more : Pax & Hoffmann 1934) , or many Molluginaceae in extended circumscription (Endress & Bittrich 1993) ] show many similar carpological characters (capsule as fruit type, black and shiny seeds, hard seed-coat testa, occurrence of funicular seed aril, etc.), but an exact comparison of the carpological traits in many-seeded fruits in the taxa of 'Globular Inclusion' clade still needs to be conducted (Sukhorukov et al., in prep.) . However, the results of morphogenetic studies (in extended Molluginaceae) suggested that Corbichonia is set apart from other family members (Hofmann 1973 ). The differences between Corbichonia and Lophiocarpus, which contradict the recent, highly unexpected placement of Corbichonia into Lophiocarpaceae based on the molecular phylogeny, are presented in Table 2 . The circumscription of the small family Lophiocarpaceae (Lophiocarpus with approximately six species and Corbichonia, with three species) with the distribution pattern in Southern Africa (except C. decumbens with extended range in the Old World Tropics) still needs further re-evaluation due to (1) the lack of comprehensive molecular studies so far, and (2) highly divergent characteristics of both genera in embryology, morphology, fruit and seed anatomy (Table 2) . Regarding the large number of differences between Lophiocarpus and Corbichonia, the relationship of the latter genus to Lophiocarpaceae must be checked. (Brockington et al. 2013) thyrsoid consisting of lateral dichasia (Eckardt 1974) Flower morphology sepals (5) to 8 (Sukhorukov et al. 2015) verrucose, rarely ribbed, completely or partially with unlignified cells, layers 4 to 10 in inflated parts or ribs (Sukhorukov et al. 2015) Seed arillus + (strophiole) absent 
...continue on the next page
Corbichonia Lophiocarpus
Seed-coat testa sinus-like, triangular in cross-sections, 50-65 µm, warty in upper part, with obliquely oriented stalactites (Sukhorukov et al. 2015) alveolate, in most species 20-50 µm (ca. 80 µm in L. latifolius), with almost straight stalactites (Sukhorukov et al. 2015) Ovary obturator placental (Hakki 2013) funicular (Hakki 2013) 
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